
closing the perinamrn ; but, as the uterus was not
heavy, it was finally decided to make a more exten-
sive denudation of the posterior wall and practically
close the vagina, in the belief that in this way effici-
cient support would be given to the anterior wall and
subsequent prolapse prevented. The denudation was
therefore carried well up on the sides of the vagina
and to Douglas's cul-de-sac posteriorly : the wound
was closed with silver sutures and dressed with iodo-
form by insufflation. The vagina would not admit
the index finger.

The patient was comfortable after the operation,
having scarcely any pain or constitutional disturbance:
the temperature was normal on the third day. The
next day, however, there was pain in the right labium,
and a small abscess formed : this was opened exter-
nally and in no way interfered with the success of the
operation. The stitches were removed on the ninth
day, altid two weeks later the patient was allowed to
sit up and begin to walk about. Examination showed
that perfect union had taken place and that the vaginawould admit only a large-sized lead pencil. The
general condition was excellent, and the patient re-
turned to her family in just a month from the time
of beginning treatment.

About five months later Mrs. C. returned for in-
spection of the parts : she. was in perfect health, the
vagina would admit only the index finger, there was
no protrusion, the uterus was high in the pelvis and
undergoing senile atrophy. Six months after this
visit the patient again returned at my request. Dur-
ing this time she had performed her usual duties and
had remained in good health : there had been no

change in the local contlition, the uterus still remain-
ing high and the vagina narrow. It seemed to me,
therefore, that her relief would be permanent.

The following case is reported not as a surgical suc-

cess, but for its intrinsic aitiological interest and as
an illustration of what is perhaps the best method
of dealing with such cases under similar circum-
stances :

E. M., fifty-two years of age, single-and nulliparous,
a retired serving-woman, had passed the menopause
ten years previously, at the age of forty-two. She had
always been well and strong, but for the past twenty
years had noticed a hard lump above the pubes and
to the right: this, however, gave her no trouble, and
she now sought relief from " falling of the womb."

It was found on examination that the vagina was

entirely inverted and protruding from the rima pu-
dendi : the uterus measured four and a half inches in
depth and also protruded as far as the length of the
vagina would allow. The pelvic brim was occupied by
a hard, non-fluctuating tumor as large as a cocoanut,
which was evidently a sub-serous, fibroid enlargement
of the fundus uteri. Various pessaries had been tried
to retain the parts within the vulva ; but they either
failed of their purpose or caused ulcérations necessi-
tating their removal ; the future treatment of the case
therefore caused me serious consideration. Removal
of the uterus seemed to afford the only sure hope of
curing the prolapse ; still as the tumor gave rise to
no symptoms other than those caused by the hernia,
so serious an operation was to my mind unwarrant-
able. On the other hand, with such a heavy mass

pressing from above, narrowing the vagina, seemed
an almost futile procedure. In the hope, however,
that with advancing years the uterine tumor would

diminish in size, I determined to perform the latter
operation, and afford at least temporary relief.

After preliminary treatment with rest in bed and
astringent tampons, the vagina was narrowed by col-
porrhaphy posterior, and three weeks later the patient
was allowed to be on her feet again. Examination
a week afterwards showed firm union to have taken
place, the vagina would barely admit the index finger,
the uterus was high and the cervix only just within
reach.

The patient was not seen again until two months
afterwards, now three weeks ago. It was then found
there was some dilatation of the ostium vaginas and a

slight protrusion of the vaginal walls. The future
issue of the case is doubtful ; but, if the patient con-
tinues under my care, I shall endeavor to keep the
parts within the vulva with a soft-rubber pressary, or
with a cotton wad and T-bandage. And if this object
can be successfully accomplished, senile atrophie
changes in the tumor may ultimately so far reduce the
weight of the uterus that a hard-rubber pessary can be
worn.

THE FUNCTIONS OF THE THYROID GLAND.1
BY JAMES YOUNG SIMPSON, M.D., OF ORANGE, N. J.

The functions of the thyroid gland have for many
years been a subject of much interest to the medical
profession. Our opinions have almost all been based
on theories and conjectures until the last few years,
when our knowledge has reached a much more definite
status by the conclusions reached by experimenters,
and students of this subject.

These conclusions are that the thyroid is a true
gland, and that it holds a position of the. most vital
importance to the proper performance of our functions.
For the further elucidation of this subject, we are in-
debted to the medical and surgical profession chiefly
of England, Switzerland, Germany, and Italy, while
America has furnished us with very little information.

The thyroid gland is a bi-lobed, dark-red, and vas-
cular organ, enclosed in a thin, firm, fibrous capsule,
from which numerous prolongations are given off to
form a network on the interior. The meshes of the
network contain a few elastic fibres, but contain chiefly
vesicles, which form the body of the gland. These
vesicles are minute, ovoid, spherical, or flattened
bodies, and consist of a homogeneous, connective-tissue,
basement membrane, lined with a layer of columnar
or cubical epithelial cells, the whole enclosing a yellow-
ish, transparent fluid. The cells contain nuclei, some-
times nucleoli, and have a tendency to undergo colloid
degeneration, becoming swollen, and then ruptur-
ing, empty their contents into the cavity of the vesicle.

Granules, cells, and, according to Baber, large num-
bers of colored and colorless blood-corpuscles, are to
be found in the interior of the vesicles. The colored
cells are in a state of partial disintegration, and are

supposed by some pathologists to be red blood-corpus-
cles destroyed by the natural function of the thyroid
gland. The gland is very richly supplied with blood-
vessels, and its lymphatics form huge lacunar spaces
just outside of the margins of the alveoli, and these
lacunas probably serve to absorb the mucinoid sub-
stance found in gland, and then to carry it into the
general system. Although having no duct, there

1 Read before the Orange Mountain Medical Society, November,1886.
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seems to be sufficient reason for believing that the thy-
roid is truly glandular in its nature. In studying the
physiological functions of this organ, we must consider,
firstly, what significant symptoms are produced by dis-
eases in which it is involved ; and secondly, what
effect upon the system does the entire or partial re-
moval of this body produce either from necessity in
human beings, or for experiment in animals. The
thyroid is involved chiefly in three diseases ; namely,
myxœdema, cretinism, and exophthalmic goitre, the
first being attended with atrophy, and the other two
with hypertrophy ; and it is to these diseases that we
must turn to ascertain the symptoms produced by an
interference with the functions of this body by patho-
logical changes. Myxœdema was first described by
Sir William Gull, although he spoke of it as a creti-
noid state, the present name being given to it later.
Ord afterward described the disease more fully, and
has received from some quarters the credit due to Gull
for having first called our attention to this condition.
In every case of myxœdema, we find decided atrophy
of the thyroid body

—

a condition variously described
by authors as due to either disease of the trophic
centres of the medulla oblongata, primary affection of
the gland itself, or compression by the mucin deposited.
The patient presents an appearance which is very
striking. The face has a puffy, pallid, cedematous ap-
pearance ; the lips and wings of the nose are protu-
berant and much thickened ; the abdomen becomes
prominent, the hands are flattened and swollen, and
the skin is rough and dry. The apparently cedematous
portions of the body do not pit on pressure, but are
firm to the touch. Later in the disease, the expres-
sion of the face is heavy and unintelligent ; the speech
grows slow, uncertain, and hesitating ; the gait appears
clumsy and unsteady ; the respirations and cardiac
contractions are found to be depressed ; the blood
assumes a thin, watery condition ; and the mind loses
its activity and strength, until finally the victim of this
disease is idiotic. There is no change in the kidneys,
although, in the last stages of myxœdema, the urine is
increased in quantity and contains albumen.

A few autopsies on these cases have revealed the
presence of an increased amount of connective tissue
in all of the organs, accompanied by the deposit
of a thick, transparent, and slimy substance, similar to
muciii. This mucinoid material may destroy the par-
enchyma of the organs involved by the pressure its
presence produces. The disease is apparently a trophic
neurosis, due to a disturbance of the central nervous

system, accompanied by atrophy of the thyroid gland.
We will next turn to cretinism, which is a peculiar con-

dition, marked by deformity, idiocy, and goitre. It
is found to effect people living in valleys of the Alps,
the Pyrenees, and the Himalayas, and although many
investigators have ascribed miasma and locality as its
cause, the fact remains that the thyroid is involved in
most of the cases, and, therefore, cannot be normally
carrying on its functions. A Cretin is usually very
short in stature ; has a large, peculiarly flattened head ;
vacant, unintelligent countenance ; thick lips, flat nose,
large tongue, red, watery, and often crossed eyes ; and
a cadaverous, rough, dry skin. Idiocy of the lowest
order is usually their condition.

The symptoms of exophthalmic goitre are well
known to us, and we may divide them into three
groups, consisting of bronchocele, protrusion of the
eyes, and functional heart disease. Anasmia, chlorosis,

or any factor which may depress the vitality may be
the apparent cause of this disease. The fact that the
exophthalmia disappears after death, and may be re-
duced by pressure during life, makes it probable that
the cause is due to the intra-orbital bloodvessels be-
coming dilated, and not to the presence of an abnormal
amount of adipose tissue at the back of the orbit. In
most cases of this disorder, we find the cardiac con-
tractions increased in frequency, and associated with a

very distinct murmur, but in other cases the action of
the heart is less frequent than normal. In the latter
class, we very frequently find decided mental impair-
ment ; delirium, and epileptiform convulsions be-
ing often present. All of the symptoms appear
to be due to an interference with the central
nervous system, and although some writers have lo-
cated this neuropathic condition at the cervical portion
of the cord, or in the medulla, we have no definite
proof that this is correct. It has been necessary for
me to pass over these three diseases in a hurried man-

ner, but I hope it is apparent to all of you that they are
elue to a disturbance of the central nervous system,
and that interference with the functional activity of
the thyroid gland is an important pathological factor.

To Kocher, of Berne, Switzerland, we are indebted
for a very complete report of the symptoms followingpartial and complete removal of the thyroid gland.
Having performed thyroidectomy on one hundred
and one patients, his mind was first directed to the
results following the operation by the appearance
of one of his cases a few months afterward, when
called in consultation with another physician. This
case having disappeared from his notice for a number
of months after the complete healing of the wound,
he was surprised to find, when he again had an
opportunity to examine the patient, that symptoms of
a peculiarly striking nature were present. These
symptoms, when described, we will all recognize as
being similar to those of myxœdema. Desiring to in-
vestigate the subject, Kocher communicated with all
his cases possible, and succeeded in personally seeingthirty-four of them, and obtaining letters from six.

. From twenty-four of these patients he had removed
the entire thyroid body, and from the remaining six-
teen had removed only one-half. The latter were all
in good health, but only six of the former were well,
and three of these had present a supernumerary gland,which seemed to replace the thyroid. The remainingeighteen were all suffering from the same train of
symptoms, differing only according to the time of re-
moval of the gland. These symptoms clearly indicatetl
progressive disease. First was noticed heaviness of
the limbs, inability to endure fatigue, mental inactiv-
ity, dryness of skin, loss of hair ; swelling of face,
hands, and feet ; anaemia, and finally, decided mental
failure. Kocher applied to this condition the name of
Cachexia Strumapriva, meaning Struma-goitre, and
fully described it, without knowing of the symptoms
ascribed to myxœdema by the English investigators,especially by F. Simon.

A year before Kocher's report, Reverdin, of Ge-
neva, claimed that feebleness, anaemia, pallor, and
swelling of the face and hands, followed complete
thyroidectomy, but never placed his views before the
profession with the same force that we find attendingthe statements of Kocher.

Wölfler has collected histories of sixty-eight cases
of thyroidectomy performed by Billroth, from all of
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whom the entire organ was removed, but arrives at
very different conclusions from Kocher. He was un-
able to find any of the characteristic symptoms de-
scribed, and claimed that complete removal was no
more dangerous than partial.

Bardeleben contended while discussing Kocher's
paper that the cachexia strumapriva of the Swiss sur-

geon was due to the disease itself, and the locality of
the homes of the patients, and consequently this condi-
tion would have developed even had the gland been
allowed to remain.

We have an assertion from Rankin which is very
important in considering the cause of, or result from
bronchocele, for he reports that of two thousand cases
he had seen in India, not a single case of anasmia was
he able to find among them. Experimental thyroid-
ectomy has thrown much light on this subject. Cats
and dogs, from which Schiff removed the entire thy-
roid body all developed a dull, heavy manner, with
itching, parassthesia, tremors, paralysis, and arterial
dilatation. Inside of twenty-five days death had oc-
curred in every case, although the wounds healed
kindly in a few days. Horsley, of England, per-
formed his experiment on monkeys and has given us
a most accurate and complete account of the results
obtained. The wounds healed completely in about
three days, but at the end of about five a well-marked
fibrillation was present, affecting chiefly the intrinsic
muscles of the hands, jaws, and feet, this condition
being followed by constant tremor, then by paroxysms,
afterward by convulsions, and filially the fibrillation
returned and death ensued. A few days after the
operation the monkeys became languid and feeble in
their movements, puffy around the eyelids and abdo-
men, and showed a marked lowering of temperature,
pallor of skin, and leucocytosis, followed by oligaemia.Sometimes a partial hemiplegia was noticed, and al-
though the motor centres appeared much involved,
the sensation was very little impaired until near the
end. The animals all dieel in a comatose condition in
from five to seven months after the operation, and
post-mortem examinations revealed hypertrophy of the
fibrous elements of the connective tissue ; mucinoid*
transformation of the ground substance as evinced by
the presence of a shining, sticky substance ; and an

atrophie condition of the adipose tissue. These
changes were associated with hypertrophy of the sali-
vary glands, and instead of the excretion of saliva the
glands were found to be pouring out mucin. The
mucous membranes were much swollen and covered
with an abnormal quantity of mucus. Marked disten-
sion of the meshes of the pia mater was found, and
the central nervous system was decidedly anaemic and
atrophie.

Horseley maintained that tremor in these cases was

probably of central origin, from the fact that the path-
ological changes were found there and none apparently
in the nerves ; also that tlivision of the nerves supply-
ing the affected muscles had no result, that inhalation
of ether increased them, and that reflex action caused
them to disappear. Examination of the blood demon-
strated that it had increased in its number of white
corpuscles, decreased in its proportion of red corpus-
cles, and lost some of its power to coagulate. Lan-
quirico and Canalis, of Italy, extirpated the thyroid
body of twelve dogs and obtained results corroboratory
of Schiff. All the animals died inside of sixteen days.
Anaemia and œdema of the brain was found at the

autopsy, and but slight changes in the blood. Zesas
experimented on dogs and cats, and all died within a
few weeks. Marked cerebral anaemia was present, and
to this he attributed the dull, weak, and progressive
marasmic condition attending his cases. A few cases

operated on by Wagner have still further confirmed
the results of Schiff, for although the animals died in
a few days, and probably from the operation, the ner-
vous symptoms noted, indicated a disturbance of the
central ganglia. Kaufmann has attempted to contra-
dict the conclusions of these experiments, by operating
on three dogs and exhibiting the results. One died
in five weeks from distemper, and the other two were

living nine months after the operation, but according
to Zesas were very emaciated. However, Kaufmann,
Wölfler, and Tauber support Bardeleben in opposition
to Kocher. It is also asserted that the last named
surgeon's patients were quite young, and that he would
have had better success in older patients whose con-
stitutions were more matured. This is somewhat dis-
proveii from the fact that only nine of Kocher's pa-
tients were under twenty. Having described the
symptoms accompanying disease of this organ and the
conditions following thyroidectomy, let us now turn to
a consideration of the deductions made by these emi-
nent experimenters and physiologists. Schiff, Lan-
quirico, and Canalis concluded that the thyroid gland
exercises a great influence over the nutrition of the
central nervous system ; Zesas holds that it has a cer-
tain hoematogenous function similar to that of the
spleen, and is also an important regulator of the intra-
cranial circulation ; and Horseley believes its Iwema-
togenous function is the formation of red blood-cor-
puscles and that it also excretes mucin. Liebermeis-
ter and Guyon support Zesas in his conclusions in re-
lation to the effect this glanel produces on the blooel-
supply of the brain. This theory is also upheld by
Simon, who acknowledges the probable intimate rela-
tion between the thyroid and the nutrition of the ner-
vous system.

Lushka has advanced the idea of it being a mechan-
ical bolster 'to keep pressure from the important
structure of the neck, a theory, however, which has
met with but little favor. English authorities seem to
be well agreed that myxœdema, cretinism, and
cachexia strumapriva are the same disease somewhat
modified in each form and described under a different
name. In view of the fact that in all three of these
diseases, in exophthalmic goitre, and in the condition
following thyroidectomy, nervous symptoms are so

constantly and prominently present I believe the thy-
roid gland bears a relation of very high functional
importance to the central nervous system, and also
that it excretes into the interior of its vesicles a muci-
noid material which is taken up by the lymphatics ; a
belief which is based on the presence of this substance
in the acini of the gland and throughout the body in
myxœdema, cachexia strumapriva, and the animals
used for experiment. The theory that it is a regula-
tor of the intra-cranial circulation is based on the
anaemic appearance of the brains of patients and ani-
mals examined, and also on the decided mental failure
attending the cases ; while the claim that it has a

haamatogenous function which gives it the power of
producing red blood-corpuscles has foundation only in
the degenerated colored cells fountl in the vesicle, and
the decreased number present in the blood of the dis-
eased patients and vivisected animals. Much more
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accurate and positive information will be needed be-
fore we can accept either of these functions as assured.
The idea of it acting as a mechanical bolster is cer-

tainly very fanciful and somewhat disproved when we
consider that pressure on the deeper structures of the
neck is usually the cause for removal of the gland.
That the thyroid has any connection with the spleen
is confuted by experiments on rabbits by Tizzoni.
He clearly demonstrated that splenectomy caused no

changes of any kind in this organ. It appears well,
therefore, in view of the present information obtain-
able in relation to this subject that we should never
undertake the complete removal of this important
organ unless it is absolutely necessary. In closing, I
desire to express my regret at being unable to do more

justice to a subject of such importance, but realize
that I have already sufficiently encroached on your

* time.

Clinical Memorandum.
A REDUCING SUBSTANCE IN URINE RESEM-

BLING GLUCOSE.
BY T. BARTON BRUNE, M.D., OF BALTIMORE, MD.

A few days ago a specimen of urine was sent to
the writer, the analysis of which revealed the presence
of a substance likely to be of importance to Life In-
surance Companies and of considerable interest to
individuals applying for insurance. On the 13th of
this month, the agent in this city, of one of the promi-
nent New York Life Insurance companies sent me a

sample of urine and the following account of it. It
was passed by a young man of good physique, who
had in the last three years gained fifteen pounds in
weight and three inches in abdominal girth and also
was in apparently perfect health, but had been repeat-
edly turned down, as a bad risk, by prominent medi-
cal examiners of other first-class companies because of
the presence of glucose in his urine. As he had re-

cently been examined by the medical staff of the agent's
company and some doubt had been raised regarding
the presence of glucose in his urine and as he wished
a large insurance, the agent requested me to analyze
the accompanying sample and communicate to him the
result of the analysis. The analysis, made December
13, 14 and 15, was as follows :

ANALYSIS OF THE URINE.

Physical characteristics. Urine sparklingly clear,
light amber in color, urinous smell, acid reaction,
specific gravity 1022 ; amount for twenty-four hours
said to be 32 ounces. No sediment when received.
Applicant on ordinary mixed diet, having eaten nothing
unusual and taken no medicine.

Normal Constituents. Indican and other normal
ingredients of urine present in normal quantities, as
determined approximative!}'. No bile pigment as de-
termined by sulphuric acid and nitric acid containing
little nitrous acid. No albumen.

Upon standing several hours (fourteen) a very
slight, flocculent, whitish sediment appeareel, and the
supernatant fluid began to be discolored, a reddish yel-
low, later a brownish-red, from its surface down.

Heller's or Moore's Test. Upon the addition of a
solution of sodic hydrate (1-3) the earthy phosphates
were precipitated in considerable quantity and the

supernatant fluid became a port wine red, later (after
a few hours) almost black. This effect was hastened
by boiling. Nitric acid in small quantity rather
heightened the color, but in excess almost decolorized
it without evolving any caramel odor. The sodic
hydrate was proven free from lead salts, and the urine
free from hydrogen sulphide. Probably from this re-
action a considerable quantity of grape sugar was sup-
posed by some examiners to have been present.

Boetger's Test. Upon the addition of subnitrate of
bismuth and solution of sodic hydrate in the cold, a
reaction took place in the supernatant fluid similar to
that above, but the subnitrate was not abnormally dis-
colored even upon boiling, becoming simply a very
light brown.

Roberts's Modification of Fehling's Test. Upon boil-
ing 4-5 c.c. of Fehling's Test Fluid, as recommended
by Roberts, and adding 1-2 c.c. urine there first ap-
peared a dark greenish discoloration rapidly followed
by separation of a greenish-white sediment from a
dark brown supernatant fluid. On standing an hour
its sediment resolved itself into a greenish-white layer
superimposed upon a mixed red and orange layer, a
reaction resembling that of sugar.

Johnson's Picric Acid Test. Ten minims of picric
acid solution gave, according to Johnson's method, a
reaction similar to that produced by one and a half
grains of glucose, and twenty minims a reaction such
as would be caused by two grains per ounce of urine.
In both cases, however, the discoloration eusueei be-
fore as well as after boiling, and the resulting color
was more brown and less red than that produced by
glucose.

Fehling's Test. With Fehling's test a very unsat-
isfactory reaction ensued, for while a slight amount of
cuprous oxide was precipitated, instead of decolora-
tion of the supernatant fluid there resulted a deep
brown discoloration similar to that produced by too
long boiling of the fluid in Roberts's test.

Fermentation gave no result even after thirty-sixhours.
Ultzmann's Saccharimeter. The polariscope showed

upon repeated trials a lœvo-rotation of 0.2°, a rotation,
although the opposite of that caused by glucose, too
slight to be of value.

Thymol and sulphuric acid gave a light violet color.
Upon the addition of silver nitrate, a grayish-whiteprecipitate resulted, which quickly blackened upon

agitation.
Ferric chloride gave a faint green precipitation.
Nitric acid gave a light yellow insteatl of violet

purple zone between its fluids.
Boiling gave a reddish purple clear fluid.
Galippe's Test. Picric acid gave the faintest pos-

sible white-cloudiness, which cleared upon boiling, and
no abnormal darkening of the mixture.

The microscope revealed that the sediment consisted
of mucus with urates and some irregular crystals, and
a few pigmented granules.

CONCLUSION.

The "presence of glucose indicated (shall I say to the
non-specialists?) by the sodic hydrate, copper, and,
perhaps, picric acid and bisiuuth-subnitrate tests, is
absolutely negatived by the polariscope, the fermenta-
tion, silver-nitrate and ferric-chloride tests, and a

proper interpretation of the other tests. Clearly, the
question as to the presence of glucose is answered in
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